A best evidence topic in cardiac surgery was written according to a structured protocol. The question addressed was whether deflating the lungs or sawing from the xiphisternum, reduces the incidence of accidental pleurotomy when performing a sternotomy. Altogether 170 papers were identified using the below mentioned search, of which 4 papers presented the best evidence to answer the clinical question. The author, journal, date and country of publication, patient group, relevant outcomes and weaknesses were tabulated. We conclude that disconnection of the ventilator prior to sternotomy cannot be supported as a strategy to reduce the incidence of accidental pleurotomy. In addition there is little evidence to support sternotomy from the Xiphoid process upwards over sternal notch downwards.
Introduction
A best evidence topic was constructed according to a structured protocol. This protocol is fully described in the ICVTS w1x.
Clinical scenario
You are performing an aortic valve replacement in a 78-year-old lady, with poor lung function, and who was smoking up until the day of the operation. You are keen to keep the pleura intact for this operation to optimise her postoperative recovery. During the sternotomy you ask the anaesthetist to deflate the lungs and you perform the sternotomy from the sternal notch to the xiphisternum. You are disappointed to find that despite these manoeuvres, you have widely opened the right pleura with the saw. The anaesthetist comments that deflating the lungs makes no difference and that you should have gone the other way with the saw as a colleague does this and 'never' has this problem. You resolve to search for the evidence for these comments.
Three-part question
In wpatients undergoing median sternotomyx is wlung deflation or direction of incisionx important in the reduction of winadvertent pleurotomyx. Cochrane database of systematic reviews was also searched.
Search strategy
wexp sternotomyyOR sternotomy.mpx AND wexp pleurayOR pleura.mp OR pleural.mp OR pleurotomy.mpx
Search outcome
One hundred and four papers were found in Medline, 64 papers in Embase, and 2 papers in CINAHL. Cochrane reviews were searched using the term sternotomy or pleurotomy but yielded no relevant papers. Of these papers only 4 provided evidence to answer the question ( Table 1) .
Comments
While several studies presented evidence discussing the effects of an accidental pleurotomy on lung function or outcome, only 4 papers studied the impact of either disconnecting the lungs or direction of sternotomy, and thus only these 4 papers were reviewed.
Ronday et al. w4x performed the largest PRCT in this area. 666 patients were randomized to either receiving pleurotomy with the lungs disconnected from the ventilator, or randomized to continued ventilation. There were 98 accidental pleurotomies and the incidence was 15.5% in the lungs deflated group and 14% in the lungs inflated group. In addition they could find no risk factors for predicting accidental pleurotomy, and COPD, use of positive pressure ventilation age and sex had no impact. Only the operating surgeon influenced the likelihood of accidental pleurotomy.
In 1998 Pick et al. w2x performed a prospective cohort study into the incidence of accidental pleurotomy according to the direction of sternotomy. One of the surgeons perDownloaded from https://academic.oup.com/icvts/article-abstract/4/3/272/652357 by guest on 13 January 2019 PsNS formed all his sternotomies from the Sternal notch downwards. A second surgeon initially performed all his ster-notomies from the Xiphiod process upwards. Halfway through the study he changed his technique to follow that of the first surgeon. Both surgeons required the lungs to be deflated and both surgeons performed a digital displacement of the retro-sternal or manubrial structures at the start of the incision. There were 11 accidental pleurotomies in the Xiphoid upwards group (24%), but only 3 accidental pleurotomies in the sternal notch downwards group. This study is unfortunately significantly flawed by its lack of randomisation, small number of surgeons and the clear bias of the second surgeon who was obviously convinced that his original technique was inferior to his new technique, and thus changed technique halfway through the study. In 1994 Lichtenstein et al. reported their findings of a single blinded randomized controlled trial assessing whether lung deflation reduced the incidence of accidental pleurotomy. The anaesthetist opened an envelope and according to randomization either left the lungs ventilating normally or disconnected the ET tube while insuring that there was no indication to the surgeon that this had been done. Of 126 patients randomized into the study there was a 15% accidental pleurotomy rate in the lungs deflated group, and a 9% accidental pleurotomy rate in the lungs inflated group. Thus there was no difference found whether the lungs were inflated or not. As a sub-analysis, surgeons were allowed to use their discretion in the direction in which they performed the sternotomy. There was a 21% incidence of accidental pleurotomy in the sternal notch down group but only a 4% incidence when sawing from the Xiphoid process upwards. It should be remembered that this part of the study was not randomized and therefore may be open to considerable surgeon related operator bias.
The only other study found was by Stock et al. w5x in 1986 . They performed a cohort study and found that 82% of patients undergoing valve surgery or CABG using vein grafts only, had their pleura accidentally opened. However, they did not record which direction the sternotomy was performed and all patients had the ventilation continued for sternotomy. This was a study mainly looking at the significance of accidental pleurotomy, which is an issue which we specifically did not address as it has been covered in a previous Best Evidence Topic. These authors could find no significant difference but this is not surprising as there were only 7 patients in their 'no spleurotomy' group. Therefore in the 2 papers that assess the impact of deflating the lungs prior to sternotomy, neither support its continued practise. Of the 2 papers that looked at the direction of sternotomy, Pick et al. w2x supported sternotomy from the sternal notch, from a non-randomized study of 95 patients and Ronday supported the use of sternotomy form the Xiphoid process upwards from a non-randomised study of 666 patients. Thus no convincing evidence for either method can be supported and the only clear message was that the incidence of accidental pleurotomy was highly surgeon dependent.
Clinical bottom line
Disconnection of the ventilator prior to sternotomy cannot be supported as a strategy to reduce the incidence of accidental pleurotomy. In addition there is little evidence to support sternotomy from the Xiphoid process upwards over sternal notch downwards.
